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1. Objective 
 
The objective of this project is to develop and implement a commodity flow study for the 
South Dakota Dept. of Public Safety (DPS), Office of Emergency Management (OEM). 
The Request for Proposal stated that the study should “include all counties that have 
not been studied in the state over the last 2 years”. Funding for the project is provided 
through a US Dept. of Transportation (USDOT) Pipeline and Hazardous Materials 
Safety Administration grant that ends on September 30, 2012. At the June 19 project 
kick-off meeting it was decided to focus on highway transportation of hazardous 
materials in Western South Dakota counties without recent surveys. Lawrence and 
Pennington Counties were not included since studies had been conducted in these 
counties in 2011. 15 sites and 2 optional sites were identified to survey major roads 
entering Western South Dakota. The consulting contract with Project Solutions Inc. 
(PSI) was finalized on July 12 with a $57,488.35 budget. 
 
This commodity flow study does not quantify all of the hazardous materials that are 
transported on highways through Western South Dakota counties. It provides a 
representative sample of the types and traffic patterns of hazardous materials that are 
transported on major highways in this area. This study will be used by Local Emergency 
Planning Committees and emergency responders to train, equip, and respond to 
hazardous materials incidents. Study data may be used by community planners and 
elected officials to designate highway routes for the transportation of hazardous 
materials. According to the USDOT “Guidance for Conducting Hazardous Materials 
Flow Surveys”, January 1995 a commodity flow analysis is an important step in 
assessing transportation-related hazardous materials risks. Tribal transportation offices 
will also be provided with a copy of this report. 
 
2. Work Plan 
 
The project work plan included 15 proposed survey locations (plus 2 optional survey 
sites) and the process for conducting the study: 
 

1. Obtain SD Dept. of Transportation (SDDOT) permits to occupy right-of-way 
(ROW). 

2. Secure needed supplies and equipment. 
3. Train a 2-person crew. 
4. Deploy the crew to collect data for 8-10 hours for 2 days at each site beginning 

July 13. 
5. Collect survey forms and update the Excel database weekly. 
6. Submit monthly progress reports and invoices to the OEM on August and 

September 15. 
7. Analyze data including comparison to Lawrence and Pennington County studies. 
8. Submit a draft report and final invoice to OEM by September 28 and a final report 

by October 12. 
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3. Data Gathering 
 
Applications for SDDOT permits to occupy ROW were submitted to the Rapid City 
(Belle Fourche, Rapid City, and Custer Areas), Pierre (Mobridge, Pierre, and Winner 
Areas), and Mitchell (Mitchell Area) Regions. SDDOT Area personnel processed our 
applications quickly and provided suggestions for survey sites. Permit requirements 
included: 
 

• Notify Area Engineers prior to beginning surveys. 
• Set 48” X 48” Survey Crew signs. 
• Each surveyor shall wear a Type II safety vest. 
• Safely park vehicle and trailer to not obscure the traveling public’s sight distance. 
• Contact tribal transportation offices prior to starting surveys. 

 
Bob Van Winsen, OEM Project Manager, provided DPS contact information for the 
Tilford Weigh Station and Buffalo and Lemmon temporary weigh stations. DPS 
personnel were quick to respond to PSI’s phone calls and e-mails. PSI conducted 
surveys from these sites but DPS personnel were not conducting inspections at Buffalo 
and Lemmon on our survey dates. PSI’s Project Manager was responsible for making 
weekly SDDOT and tribal notifications, prepared a detailed schedule, and secured 
equipment and supplies including: 
 

• Trailer (with generator) and pickup 
• Chairs, safety vests, clipboards, pens, forms, binoculars, camera, and tripod 
• Crew Manual including log sheet, survey schedule, survey locations, hotel 

information, State of SD contract, equipment and site checklist, DPS and SDDOT 
contacts, latitude/longitude information sheet, hazardous materials training 
materials, SDDOT permits to occupy ROW, equipment and site checklist, PSI 
phone list and travel policy, and local radio stations and hospitals 

• Survey Crew signs 
• Weather radio, crew cell phone, toolkit, bug spray, sunscreen, and first aid kit 
• Water supply and bathroom supplies and generator fuel 

 
PSI project team members were: 
 

Sandy Burns  Senior Consultant 
Lori Litzen  Technical Assistant 
Frank Bowers Engineering Technician 
Les Smith  Engineering Technician 

 Zach Dosch  Engineering Technician 
 Jennifer Kirk  Administration 
 Donald (DJ) Kjar Data Analyst 
 
Field crew members included Frank Bowers, Les Smith, Lori Litzen, Jennifer Kirk, and 
Zach Dosch. They received training on hazardous materials transportation placarding 
and vehicle types, data collection using the Pennington County Data Collection Form 
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4. Data Analysis 
 
Survey forms (see copy on Page 9) were turned in by the crew weekly and the data 
input into an Excel spreadsheet. The spreadsheet includes dropdown lists for Direction 
of Travel, Vehicle Type, Hazard Class, UN No., and Hazardous Material Name to 
eliminate spelling and improper data errors. Dropdown lists were revised as additional 
hazardous materials were observed. Table 5 on Page 10 summarizes the number of 
vehicles and the hazardous materials transported. 
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Date Location 
Number of 
Vehicles 
Surveyed 

Flammable 
Gas 

(Division 2.1) 

Flammable 
Liquid 

(Class 3) 
Other* 

7-13-12 Belle Fourche 11 2 5 4 
7-16-12 Belle Fourche 29 7 18 4 
7-23-12 Faith 2 0 2 0 
7-24-12 Faith 3 0 3 0 
7-25-12 Buffalo 12 7 2 3 
7-26-12 Buffalo 10 4 5 1 
7-30-12 Lemmon 8 2 6 0 
7-31-12 Lemmon 10 2 7 1 
8-1-12 Tilford EB 25 6 17 2 
8-1-12 Tilford WB 24 2 20 2 
8-2-12 Tilford EB 24 4 19 1 
8-2-12 Tilford WB 30 2 24 4 
8-6-12 Pine Ridge 7 0 7 0 
8-7-12 Pine Ridge 4 0 4 0 
8-8-12 Martin 6 2 2 2 
8-9-12 Martin 7 1 6 0 
8-13-12 Mission 5 0 3 2 
8-14-12 Mission 6 0 2 4 
8-16-12 Oelrichs 6 1 4 1 
8-18-12 Oelrichs 6 0 6 0 
8-20-12 Custer 30 7 23 0 
8-21-12 Custer 22 6 15 1 
8-22-12 Edgemont 17 5 9 3 
8-23-12 Edgemont 10 3 7 0 
8-26-12 Blunt 2 0 1 1 
8-27-12 Blunt 11 1 6 4 
8-28-12 Hayes 5 1 2 2 
8-29-12 Hayes 2 0 2 0 
9-4-12 Herreid 13 5 7 1 
9-5-12 Herreid 18 9 6 3 
9-6-12 McLaughlin 9 8 1 0 
9-7-12 McLaughlin 12 3 8 1 
9-11-12 Tilford EB 12 1 10 1 
9-11-12 Tilford WB 16 2 10 4 
9-12-12 Tilford EB 9 1 7 1 
9-12-12 Tilford WB 20 4 11 5 
 Totals 443 98 287 58 

 
*  Includes Hazard Class/Division 1 Explosives, 1.3C Explosives, 2.2 Non- 
  Flammable Gas, 2.3 Poison Gas, 5.1 Oxidizer, 6 Poison, 8 Corrosive, and 9 
  Miscellaneous. Some vehicles display multiple placards. Detailed information is 
  included in the Excel spreadsheet (see Appendix). 

 
Table 5 Study Placarded Vehicle Counts 
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The majority of vehicles (426) displayed only 1 placard, 15 vehicles had 2 placards, and 
2 vehicles displayed 3 placards. Hazard Class/Division for the 463 placards observed 
were: 
 

 % Placards 
 

 Class 3
 

Division 2.1 
 Class 8
 
 Class 9

 Division 2.2 
 Division 5.1
 

Class 1 
 Class 6
 

Division 2.3 
 

 
 

Figure 4 Placarded Vehicle Class/Division 
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Hazard Class/Division and Hazardous Material Name for the 463 placards observed 
were: 
 

Hazard 
Class/ 

Division 
Hazardous Material Name Number 

of Placards 
% 

Placards 

3 

Gasoline 
Aviation fuel 
N.o.s. 
Crude oil 
Tars 
Alcohols 

296 64% 

2.1 
Propane 
Trimethylamine 
Unknown 
Ethylene 

92 20% 

8 

N.o.s. 
Unknown 
Acids 
Hypochlorite solutions 
Chloride compounds 
Batteries 
Sodium hydroxide 
Cyclohexyltrichlorosilane 

28 6% 

9 

Elevated temperature 
Environmentally hazardous 
Unknown 
Ammonium nitrate fertilizer 
Benzaldehyde 

26 6% 

2.2 
Oxygen 
Carbon dioxide 
Helium 
Unknown 

11 2% 

5.1 Ammonium nitrate 5 1% 

1 1.3C 
Unknown 2 <1% 

6 Unknown 2 <1% 
2.3 Chlorine 1 <1% 

     N.o.s. = not otherwise specified 
 

Table 6 Hazard Class/Division and Hazardous Material Name 
 
The OXYGEN placard was observed on 4 vehicles and is included with the Division 2.2 
placard count. The HOT placard was observed on 2 vehicles and the DANGEROUS 
placard on 1 vehicle. The HOT and DANGEROUS placards are included in the Class 9 
placard count. 

12 
 



The USDOT “Guidance for Conducting Hazardous Materials Flow Surveys”, January 
1995 found that hazard classes/divisions shipped from 1982-93 by decreasing volume 
(tons) and (ton-mile) were: 
 

Tons Ton-mile 
Class 3 Class 3 
Division 6.1 Division 6.1 
Division 2.3 Division 4.1 
Division 2.1 Class 8 
Division 4.1  

 
Table 7 USDOT Hazard Class/Division 1982-93 

 
Our study found that the majority of hazardous material shipments in Western South 
Dakota are Class 3 (flammable liquids). This is consistent with USDOT figures that 50% 
of 1982-93 hazardous material shipments were gasoline and petroleum products. The 
Division 2.1 (flammable gas) figure is higher (20%) because Western South Dakota is a 
rural area where propane is used for heating. PSI study results are comparable to the 
hazardous materials classes observed in the 2011 Lawrence and Pennington Counties 
studies: 
 

Class Lawrence 
County 

Pennington 
County 

Balance W SD 
Counties 

3 59% 73% 64% 
2 34% 16% 22% 
8 2% 4% 6% 
9 2% 6% 6% 
5 -- <1% 1% 
6 2% <1% <1% 
1 3% -- <1% 

 
Table 8 County Studies Comparison 
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The Vehicle Types for the 443 vehicles observed in PSI’s study included: 
 

 

% Vehicle Types

Non‐Pressure Liquid Tank

High Pressure Tank

Mixed Cargo

Other

Low Pressure Chemical Truck

Corrosive Liquid Tank

Intermodal Tank

Cryogenic Liquid Tank

 
Figure 5 Placarded Vehicle Type 

 

Vehicle Type 
Number 

of 
Vehicles 

% 
Vehicles 

Non-Pressure Liquid Tank 275 62% 
High Pressure Tank 79 18% 
Mixed Cargo 38 9% 
Other* 29 7% 
Low Pressure Chemical 
Tank 

14 3% 

Corrosive Liquid Tanks 6 1% 
Intermodal Tank 1 <1% 
Cryogenic Liquid Tank 1 <1% 

   *  Flatbed, truck, pickup, or van 
 

Table 9 Placarded Vehicle Type 
 
No placarded Dry Bulk Cargo Trailers, Compressed Gas/Tube Trailers, or Vacuum 
Loaded Trucks were observed. “Vehicle/Trailer Types Identified During Study” photos 
from the Rapid City/Pennington County Hazardous Materials Commodity Flow Study 
2011 were included in the Crew Manual as a reference to assist PSI’s field crew in 
vehicle identification. 
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The largest number of placarded vehicles was observed on Interstate 90. Surveys were 
conducted from the Tilford Weigh Station in August and from the Tilford Rest Area in 
September. The figures were higher in August because the survey was conducted in 
advance of the Sturgis Motorcycle Rally: 
 

Date Number of Vehicles 
and Direction Total 

August 1-2 49 Eastbound 
54 Westbound 

103 

September 11-12 21 Eastbound 
36 Westbound 

57 

 
Table 10 Tilford Traffic Flow 

 
These figures are consistent with Lawrence and Pennington County study results that 
noted slightly more Westbound traffic: 
 

Location Number of Vehicles 
and Direction Total 

WY/SD stateline 10 Eastbound 
10 Westbound 

20 

Exit 17 
(to Deadwood) 

6 Eastbound 
10 Westbound 

16 

Exit 26 
(between Sturgis and Whitewood) 

25 Eastbound 
26 Westbound 

51 

Exit 61 
(east of Rapid City) 

52 Eastbound 
102 Westbound 

154 

 
Table 11 I-90 Traffic Flow 

 
DPS personnel conduct 3 levels of Hazardous Materials Inspections – Level 1 Under, 
Level 2 Walk Around, and Level 3 Paperwork. DPS performed one Hazardous Materials 
Inspection on August 1 at the Tilford Weigh Station (I-90). DPS inspected a vehicle 
transporting sulfuric acid (Class 8, corrosive material) in non-bulk containers from 
Washington to New Jersey. The DPS does not maintain an inspection database. PSI’s 
field crew also recorded information about this shipment. This is the only comparison we 
could make between PSI and DPS data. 
 
 
 
 
 
 
 
 
 

15 
 



The second highest location for placarded vehicles (52) was the US16/US385 
intersection in Custer: 
 

 
 

Figure 6 Custer Traffic Flow 
 
The majority of placarded vehicles (27) traveling through Custer came from the 
northwest and were traveling west (32). A flammable liquid or flammable gas accident at 
this location could have a huge impact, especially during tourist season (May-
September). Traffic flow at Edgemont (40 miles southwest of Custer) was also 
predominately northeast to west. Several loads of elevated temperature liquid were 
noted at the Edgemont location. 
 
40 placarded vehicles were recorded at the US85/US212 intersection in Belle Fourche: 
 

 
 

Figure 7 Belle Fourche Traffic Flow 
 
21 placarded vehicles came from the south and most (16) were going north. Many of 
these vehicles were hauling hazardous materials associated with the oil industry in 
Western North Dakota This includes chemicals (acids and oxidizers) that may be 
unfamiliar to emergency responders. A large number of unplacarded flatbed trailers 
loaded with pipe and cement trucks (Dry Bulk Cargo Trailers) were also observed 
traveling north. A busy truck stop is located on the southwest quadrant of this 
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intersection. This traffic flow is consistent with results of the Lawrence County study that 
observed more vehicles traveling north/northeast on US85 and SD34. The US85/SD20 
intersection south of Buffalo (30 miles south of the South Dakota/North Dakota 
stateline) observed nearly an equal number of placarded vehicles traveling south (11) 
and north (10). Traffic flow at the US12/SD73 intersection in Lemmon (northeast of 
Buffalo) was predominately east/west. The US12/SD63 intersection in McLaughlin 
noted 7 northbound placarded vehicles, 6 southbound, 6 eastbound, and 2 westbound. 
 
The field crew observed 31 placarded vehicles at the US83/SD10 intersection south of 
Herreid: 

 
 

Figure 8 Herreid Traffic Flow 
 
Most of the placarded vehicles (19) came from the south and were traveling north (18). 
Besides flammable liquids and flammables gases, acids and poison gas (chlorine) were 
being transported. 
 
The remaining locations noted less than 30 placarded vehicles over a 2-day period: 
 

Location Vehicle 
Count Location Vehicle 

Count 
Edgemont 27 Oelrichs 12 
Buffalo 22 Mission 11 
McLaughlin 21 Pine Ridge 11 
Lemmon 18 Hayes 7 
Blunt 13 Faith 5 
Martin 13   

Table 12 Placarded Vehicle Counts <30 
 
Because of continuing drought conditions, the greatest threat at any accident location is 
the ability of emergency responders to act quickly to control fire. 
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Since very few placarded vehicles were noted at the Hayes, Martin, Mission, and Pine 
Ridge survey locations, emergency responders in Bennett, Dewey, Haakon, 
McPherson, Mellette, Shannon, Stanley, Sully, Todd, and Ziebach Counties and the 
Lower Brule, Pine Ridge and Rosebud Indian Reservations will rarely respond to 
hazardous materials highway incidents. Emergency responders in counties that I-90 
passes through (Jackson, Jones, Lyman, and Meade) and locations where a larger 
number of placarded vehicles were observed (Butte, Campbell, Corson, Custer, Fall 
River, Harding, Hughes, Hyde, Perkins, and Walworth Counties and the Standing Rock 
Indian Reservation) should be prepared to respond to hazardous materials accidents. 
Maximum daily vehicle counts and estimated counts in surrounding counties are 
summarized in the following table: 
 

County 
Daily 

Vehicle 
Count 

County 
Daily 

Vehicle 
Count 

Bennett 7 Martin Jones 22* 
Butte 29 Belle Fourche Lyman 22* 
Campbell 18 Herreid McPherson 1* 
Corson 12 McLaughlin Meade 12 Tilford Eastbound 

20 Tilford Westbound 
Custer 30 Custer Mellette 6* 
Dewey 0* Perkins 3 Faith 

10 Lemmon 
Fall River 6 Oelrichs 

17 Edgemont 
Shannon 7 Pine Ridge 

Haakon 5* Stanley 5 Hayes 
Harding 12 Buffalo Sully 1* 
Hughes 11 Blunt Todd 6 Mission 
Hyde 10* Walworth 17* 
Jackson 20* Ziebach 0* 

  *  Estimated 
 

Table 13 Daily Placarded Vehicle Counts and Estimates 
 
The Appendix is a printout of the Excel spreadsheet. A CD with an electronic copy of 
this report is included in the report binder. 
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5. Recommendations 
 
Flammable liquids and flammable gases make up the majority of hazardous materials 
transported on highways in Western South Dakota. Emergency response personnel 
should: 
 

• Be trained to safely respond to highway accidents involving flammable materials. 
• Have access to personal protective equipment and firefighting equipment, 

especially a sufficient quantity of foam. 
• Be knowledgeable of the design and safety features of Non-Pressure Liquid 

Tanks (DOT 406) and High Pressure Tanks (MC 331). 
• Know how to access Material Safety Data Sheets to obtain information for 

chemicals being transported. 
• Understand unique material properties, for example, propane is heavier than air 

and chlorine is a poison gas. 
• Have a working knowledge of drainage and storm sewer information to minimize 

environmental impacts of an accidental release of a hazardous material. 
 
Lessons learned from the study include: 
 
Hiring and retaining quality personnel for a 2-month project is challenging. PSI 
anticipated hiring college students to staff the field crew for this study. However, by the 
time the contract was approved (July 12), they were not available. Because PSI is 
familiar with providing specialty staffing, we quickly hired and trained a 2-person field 
crew. PSI staff members filled in when a crew member took a permanent job until a 
replacement crew person was hired and trained. PSI suggests that the OEM consider 
awarding contracts for future commodity flow studies by May 1 so college students 
looking for summer work can be employed. 
 
Working with SDDOT and DPS personnel is essential. SDDOT permits to occupy ROW 
must be obtained in advance of conducting field work along state highways. SDDOT 
and DPS personnel responded quickly to our requests and were very cooperative and 
easy to work with concerning storage of our trailer at SDDOT yards and the Tilford 
Weigh Station. In addition, SDDOT personnel suggested the best survey locations and 
provided area construction information. 
 
A 2-person field crew can collect additional vehicle information. Our field crew observed 
10 or fewer placarded vehicles a day at several locations. A 2-person crew can easily 
record additional vehicle information. PSI proposes that OEM consider working with 
other agencies to determine if additional vehicle information should be gathered. 
 
It is not necessary to survey weekend traffic. The crew observed traffic on a Saturday 
(Oelrichs) and a Sunday (Blunt). The number of placarded vehicles observed on 
Saturday was comparable to weekday figures. The number of placarded vehicles 
observed on Sunday was much lower than weekday numbers. It is especially not cost 
effective to pay crews overtime for weekend surveys. 
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It is not necessary to survey traffic into the evening. Traffic was observed past 5 PM at 
several locations (Belle Fourche, Blunt, Herreid, Lemmon, and Mission). Extending 
survey hours did not result in observation of a significant number of additional placarded 
vehicles. As previously stated, it is especially not cost effective to pay crews overtime 
for extended hour surveys. 
 
Providing comfortable field crew accommodations is important. Many surveys were 
conducted at remote locations. A trailer with a canopy provided welcome shade. The 
crew utilized the air-conditioned trailer for breaks on hot days, they stored and prepared 
food in the kitchen, and had restroom facilities available on site. 
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